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I claim: 



1 . A method for identifying a 
polynucleotide, the method comp 



sequence of nucleotides in a 
'sing the steps of: 



(a) extending an initializing\|Dligonucleotide along the polynucleotide 
by ligating an oligonucleotide probe thereto to form an extended duplex; 

(b) identifying one or moreJ|uel^otides of the polynucleotide; and 

(c) repeating steps (a) 
determined. 



(bVuntirthe Sequence of nucleotides is 



The method of ofaim 1 wherein saic 



chain- terminating mo/ety at a terminu^di^ 
oligonucleotide. 



/J 



oligonucleotide probe has a 
said initializing 



U 



The method 



3f claim 2 wherein said step of identifying includes 



removing said cham-terminating moietwand extending said oligonucleotide 
probe with a nuclei: acid polymerase imthe presense of one or more labeled 



chain-terminating lijucleoside triphosphates. 



The method 



of claim 3 futhef including a step of regenerating an 
extendable terminus on said extended duplex. 



[of claim 4 wh 



5. The method of claim 4 wherein said oligonucleotide probe includes a 
subsequence of four ribonucleotides and whfcrein said step of regenerating 
includes cleaving said oligonucleotide probe With RNase H. 



6. The method of claim 5 wherein said chain-terminating moiety is a 3' 
phosphate. 



7. The method of claim 2 further including a step of capping an 
extended duplex^ said initializing oligonucleotide whenever the extended 
duplex or said initializing oligonucleotide fails to\\igate to said 
oligonucleotide probe. 
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8. The method of claim 2 futher including a step of regenerating an 
extendable terminus on said extended duplex. 
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10 



15 



20 



25 



9. The method of claim 8 wherein said step of regenerating includes 
cleaving a chemically scissile internucleosidic linkage in said extended 



duplex. 

10. The method of claim 9/&herei& said chejni 
internucleosidic linkage is ^phosphorWidate 

11. The method of clafrn 8 wherein sWd step M 
enzymatically cleaving an internucleosidic linkage 




y scissile 



generating includes 



- slid extended duplex. 



j. 



12. The method of claim 1 1 wherein said oligonucleotide probe includes 



a subsequence of four ribonucleotides and Wherein 
includes cleaving said oligonucleotide probe with 



iq step of regenerating 
seH. 



13. A method for determining the nucleotide seq 
polynucleotide, the method comprising the steps oft 

(a) providing a template comprising the pojynucleotide; 
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(b) providing an initializing oligonucleotide which forms a^duplex 
with the template adjacent tovthe polynucleotk 

(c) annealing an oligonucleotide pipbe / to\the template adjacent to the 
initializing oligonucleotide; x 

(d) ligating the oligonucleotide probe to th^ initializing 
oligonucleotide to form an extended duplex; 

(e) identifying one or more nucleotides of t% polynucleotide by a 
label on the ligated oligonucleotide probe; and 

(f) repeating steps (c) through (e) until the nucleotide sequence of 
the polynucleotide is determined. 



35 



14. The method of claim 13 wherein said oligonucleotide probe has a 
chain-terminating moiety at a terminus distal to said initializing 
oligonucleotide and wherein said method further includes a step of 
regenerating an extendable terminus on said oligonucleotide probe. 
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15. The method of claim 14 further including a step of capping said 
extended duplex or said initializing otigol^leotide that fails to ligate to 
said oligonucleotide probe. 



5 16. The method of claim 14 ^erein 



10 



identifying a single nucleotide of iaid pUlyniralebtide. 

n sakd $\ 



17. The method of claim 16 wherein 



p of identifying consists of 

1L 



of identifying includes 



removing said chain-terminating moiety'and extending said oligonucleotide 
probe with a nucleic acid polymerase m tfiq presense of one or more labeled 
chain-terminating nucleoside triphosphates 



18. An oligonucleotide 



probe of the formula: 



15 



20 
25 



HO-O'Xp^S^-OPC^XO^NH-CB^-Bt* 



T 



wherein: 

B is a nucleotide or kn analog thereof; 
j is in the range of from 1 to 12; 
k is in the range of from 0 to 12, such that the sum of j and k is less 



than or equal to 12; 

B t * is a labeled^hain- 



terminating moiety. 



19. An oligonucleotide probe selected from the group consisting of: 

oi(=0)(0-)0-(5')(B) s RRRR(B) w B t * 
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and 



HO-(3')(B) s RRRR(B) w B t * 



OP(=0)(()-)0-(5')(B) s RRRR(B) w (3')OP(=0)(0-)0 



wherein: 

B is a deoxyribjbnucleotide or an analog thereof; 
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R is a ribonucleotide; 
/l^P s is in the range of from 1 to 8; 

w is in the range of from 0 to 8, such that the sum of j and k is less 
than or equal to 8; 
/ \ 5 B t * is a lafeled^ain-tefrainating moiety. 



W 
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